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Matrix  Elements  of  Product  and  Bell  Logical  Qubits 

Bell  State  qubits  have  the  property  that  their  eigen  energies  are 
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Single  Qubit  MS  Gate  Constraints 
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JM)=\ *<?-]*,,  4  =(n,/n) 


r\l 


-41' 

i 

<Jo 

+ 

-c 

rb" 

+ 

€\ 

(N 

rb* 

1 

CN 

| 

w  K 

1 

<  H 

-c 

<b 

+ 

-r 

+ 

•4? 

i 

+ 

<  H 

T 


+ 


+ 

<N 


<N  K 

<N 


+ 

-C 


+ 

V 

II 

O 

II 

<N 

fN  k 

<N 


Hh 

II 

fcT 

Hh 


w 

<N  K 

<N 


if) 

rc  o 

.9  03 

g>  © 

^  Q. 
Q)  O 

f? 

CO  cr 


<b 

°<T 

+ 

<N  . 

°<r 

^WI 

h<n 


+ 


cn 

CN 


w 

<N  ;»> 

<N 


t 


c n 

&_ 

o 

03  2 
O  0 

CD  Q- 
O  O 

9  5 

d 

cr 


15 
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One  and  Two  Logical  Qubit  M0lmer  S0rensen  Gates 
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Effect  of  Differing  Rabi  Frequencies  on  MS  Gates 
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Critical  Current  and  Cell  Geometry  Defects 
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The  effect  of  AVb  can  be  estimated  by  perturbation  theory.  The 
unperturbed  states) 0)  and  1)  will  pick  up  small  admixtures  of  |1*)  \) 
and)!*)  0  \  respectively,  but  this  will  not  lead  to  figure  8  currents; 


Numerical  Solution  for  iSWAP  Gate 


CM 


CM 


r 


o 

o 


1 


I - 1 

O  O  O  r-H 

O  *'*•»  o  o 

O  O  •'•*»  o 

o  o  o 

I _ I 


19 


CNOT  and  SWAP  Gates  from  iSwap 
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Five  Qubit  Error  Correcting  Code 
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Forming  a  CN  Gate  Across  a  Network 
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Coupling  Buses  into  a  Network 
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Simultaneous  (intra-bus)  two  qubit  gates 
Scaling  to  arbitrary  qubit  numbers 
Teletransport  of  qubits  via  entangled  qubit  pairs 


Two  Readout  Squid  Circuit 
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Figure  8:  Micro  design  of  inductively  coupled  qubit  and  two  SQUID. 
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Figure  13:  The  actual  design  of  gradiometric  coupling  between  a  qubit  and  a  SQUID. 


Conclusions 

Using  logical  prism  qubit  pairs  and  MS  gates  it  is  possible  to 
carry  out  all  necessary  gates  for  quantum  computation: 
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4)  If  the  resonant  frequencies  of  adjacent  buses  differ  by  □  4 ClRabi 
Molmer  Sorensen  gates  can  be  carried  out  across  an  open 
network  by  employing  transfer  qubits  and  chaining  CN  gates. 


